Metalloproteinase inhibition blocks edema in intracerebral hemorrhage in the rat.
Clinical worsening often occurs 1 to 2 days after an intracerebral hemorrhage. Extracellular matrix proteolysis by metalloproteinases, which attack the basal lamina and open the blood-brain barrier, may be one contributing factor. Matrix metalloproteinases and plasminogen activators are increased 16 to 24 hours after a bacterial collagenase-induced intracerebral hemorrhage, suggesting that agents that block metalloproteinases may reduce the brain swelling after hemorrhage. Therefore, we injected 0.2, 0.3, 0.4, or 0.5 units bacterial collagenase intracerebrally in rats to produce an intracerebral hemorrhage. Twenty-four hours later, brain tissue was removed for measurement of brain water and electrolytes. Proteases were assayed by zymography. Treatment with a matrix metalloproteinase inhibitor, BB-1101, was begun 6 hours after the collagenase lesion, when the hematomas were formed and the secondary edema was increasing. Bacterial collagenase caused a dose-dependent hematoma at the injection site with secondary brain edema in both posterior regions. The lower bacterial collagenase doses (0.2 and 0.3 units) mainly caused brain edema in the tissue around the injection site, whereas the higher doses (0.4 and 0.5 units) also affected the opposite hemisphere. Administration of BB-1101 significantly reduced the brain water and sodium contents in regions away from the injection site in rats with 0.4 unit lesions (p < 0.05). Zymography showed an increase in 92-kDa type IV collagenase and urokinase-type plasminogen activator at 24 hours. Inhibitors of proteolytic cascade enzymes may be useful in treatment of secondary brain edema in intracerebral hemorrhage.